Sex identification of the black swan (Cygnus atratus) using the locus-specific PCR and implications for its reproduction.
Over the last 4-5 years the small captive population of black swans (Cygnus atratus) has consistently failed to reproduce at the Chengdu Research Base of Giant Panda Breeding. The probable cause was hypothesized to be an abnormal sex distribution of the population. The black swan is an example of a sexually monomorphic species. The locus-specific polymerase chain reaction (PCR) approach based on the chromo-helicase-DNA-binding 1 (CHD1) gene, was adopted for the sex determination of the black swans. For this purpose, F1, F2 and R primers were designed using the primerselect software for amplification of the CHD1 gene region. DNA agarose gel electrophoresis showed that the female control displayed two bands, whereas only a single band was found in the male control. Sequence analyses of all seven unknown sex black swans demonstrated the sex-specific DNA band for female. Therefore, it was inferred that all the individuals of the black swan population are females, which has resulted in unfertilized eggs and reproduction failure. This method can be extended to the sexing of other monomorphic avian species and will assist in the design of breeding projects.